Glutaredoxin and thioredoxin can be involved in producing the pharmacologically active metabolite of a thienopyridine antiplatelet agent, prasugrel.
A thienopyridine antiplatelet agent, prasugrel, is rapidly hydrolyzed to a thiolactone metabolite (R-95913, 2-[2-oxo-6,7-dihydrothieno[3,2-c]pyridin-5(4H)-yl]-1-cyclopropyl-2-(2-fluorophenyl)ethanone). R-95913 is oxidized by hepatic cytochromes P450 to the pharmacologically active metabolite R-138727 (2-[1-2-cyclopropyl-1-(2-fluorophenyl)-2-oxoethyl]-4-mercapto-3-piperidinylidene]acetic acid). One possible intermediate in the in vitro bioactivation pathway is a glutathione conjugate, R-133490, which could be reduced to generate R-138727 in the presence of a reducing agent such as glutathione. In this study, enzymes in human liver cytosols were found to accelerate reduction of R-133490 leading to the formation of R-138727. To explore the possible reductive enzymes, we separated the various proteins in human liver cytosol based on size using gel filtration chromatography. Two active peaks were detected and found to contain thioredoxin and glutaredoxin, respectively. In addition, recombinant human glutaredoxin and thioredoxin promoted the formation of R-138727 from R-133490 with much higher activity for glutaredoxin than for thioredoxin. This study is the first in vitro observation indicating that glutaredoxin and thioredoxin in human liver are active in reducing the mixed disulfide formed between xenobiotics and glutathione.